Abstract: Three new highly oxygenated nortriterpenoids, wilsonianadilactones D-F (1-3), were isolated from the leaves and stems of Schisandra wilsoniana. Their structures were established by means of spectroscopic analysis. Compounds 1-3 showed weak anti-HIV-1 activity with the therapeutic index (TI) values (CC 50 /EC 50 ) greater than 8.16, 14.7, and 17.5, respectively.
Introduction
Schisandra wilsoniana A. C. Smith (Schisandraceae) is a climbing plant mainly distributed in Heqing, Lijiang, Dali, and Yulong prefectures of Yunnan Province in the mainland of China. 1, 2 In previous work, a number of chemical constituents, such as nortriterpenoids, 2 carotane sesquiterpenoids, 3, 4 neolignans, 5 and dibenzocyclooctadiene lignans, [6] [7] [8] [9] were isolated from this plant. Some of these compounds showed in vitro anti-HIV-1 and anti-HBV activities. [2] [3] [4] [5] [6] [7] [8] [9] Motivated by the discovery of new and bioactive metabolites from this plant, our group has reinvestigated the chemical constituents of the leaves and stems of S. wilsoniana, which led to the isolation and characterization of three new highly oxygenated nortriterpenoids, wilsonianadilactones D-F (1-3). Their structures were established by means of MS and extensive NMR spectra. This paper deals with the isolation, structural characterization, and anti-HIV-1 activity of these compounds.
Results and Discussion
A 70% aqueous acetone extract prepared from the leaves and stems of S. wilsoniana was partitioned between EtOAc and H 2 O. The EtOAc layer was subjected repeatedly to column chromatography on silica gel, Sephadex LH-20, RP-18, and semi-preparative RP-HPLC to afford compounds 1-3. Their structures were shown in Figure 1 , and 1 H and 13 C NMR spectroscopic data were listed in Tables 1 and 2 (Tables 1 and 2 ), HSQC and HMBC ( Figure 2 ) spectra of 1 revealed the presence of 29 carbons, including two ester carbonyl groups, two ketos, four methyls, six methylenes (including an oxygenated one), eight methines (including four oxygenated ones), and seven quaternary carbons (including six oxygenated ones), which suggested a highly oxygenated triterpene skeleton. Comparison of the1D and 2D NMR data of 1 with those of micrandilactone A 10 revealed that compound 1 was structurally similar to micrandilactone A 10 . The differences were resulted from the ap-*To whom correspondence should be addressed. E-mail: xwl@mail.kib.ac.cn and hdsun@mail.kib.ac.cn. C NMR spectral data of 2 were very close to those of 1 (Tables 1 and 2 ). The significant chemical-shift differences observed in the NMR spectra between 1 and 2 were associated with the appearance of an additional acetoxyl group signals ( C 170.3 s, 21.2 q;  H 2.12 s) in 2. This indicated that a hydroxyl group in 1 was replaced by an acetoxyl group in 2. The HMBC correlation of H-29 ( H 3.66, 3.84) with the acetyl carbon ( C 170.3) suggested that the acetoxyl group should be located at C-29. Thus, the structure of 2 ( Figure 1) C NMR spectra data of 3 were very similar to those of lancifodilactone A. Analysis of HSQC, and HMBC ( Figure 2 ) spectra of 3 showed that obvious differences were resulted from the location of acetoxyl group. The HMBC correlation of H-7 ( H 4.82) with the acetyl carbon ( C 170.1) revealed that the acetoxyl group should be located at C-7 in 3 other than at C-12 in lancifodilactone A. The ROESY correlations ( Figure 3 ) observed in 3 and comparison of chemical shifts and coupling constants of 3 with those of lancifodilactone A 11 suggested that the two compounds have the same relative configurations. Therefore, the structure of compound 3 was determined as shown, and given the trivial name of wilsonianadilactones F (Figure 1 ).
Since some of nortriterpenoids from Schisandra spp exhibited modest or strong anti-HIV activities, 2,14-18 compounds 1-3 were tested for their potencies in preventing the cytopathic effects of HIV-1 in C8166 cells and cytotoxicity was measured in parallel with the determination of antiviral activity, using AZT as a positive control (EC 50 = 0.0045 g/mL and CC 50  200 g/mL). Experimental Section General Experimental Procedures. Optical rotations were measured with a Horiba SEPA-300 polarimeter. UV spectra were obtained using a Shimadzu UV-2401A spectrophotometer. A Tenor 27 spectrophotometer was used for scanning IR spectroscopy with KBr pellets. 1D and 2D NMR spectra were recorded on DRX-500 spectrometers. Unless otherwise specified, chemical shift () were expressed in ppm with reference to the solvent signals. Mass spectra were performed on a VG Autospec-3000 spectrometer. Column chromatography was performed with silica gel (200-300 mesh, Qing-dao Marine Chemical, Inc., Qingdao, China). Preparative HPLC was performed on an Agilent 1100 liquid chromatograph with a Zorbax SB-C 18 column (9.4 mm  25 cm). Fractions were monitored by TLC and spots were visualized by heating silica gel plates sprayed with 10% H 2 SO 4 in EtOH. Cytotoxicity Assay. The cytotoxicity assay against C8166 cells (CC 50 ) was assessed using the MTT method and anti-HIV-1 activity was evaluated by the inhibition assay for the cytopathic effects of HIV-1 (EC 50 ).
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